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PURPOSE: To enable solving a problem of interference noise 
between bit lines 

without complicating constitution, e.g. increasing the 
number of manufacturing 
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speed. 

CONSTITUTION: Each of the conducting layers 11 and 12 which 
constitute bit 

lines B/L and source lines S/L are arranged on a ■ 
semiconductor substrate on 

which memory transistors Tr are formed, so as to 
alternately run in the 

direction which intersects word lines W/L, e.g. the 
vertical direction. 
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between bit-line, and 

enables writing all channels through tunnel current. 
Prevents degradation 

redn. of gate insulating film. Enables reducing 
distribution resistance e.g. 

parasitic resistance of source line. Improves reading 

speed of non-volatile 

memory. 
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TITLE: Non-volatile semiconductor memory e.g. electrically 
erasable 

programmable ROM - has word line formed on semiconductor 
substrate in which 

memory transistor is provided, which perpendicularly 
intersects with bit-line 
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alternately 
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BASIC-ABSTRACT: The memory includes a laminated 
electrically conductive layer 

(11,12) in which a bit-line (B/L) and a source line (S/L) 
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alternately . The bit-line and the source line are 
perpendicularly intersected 

at the direction of a word line (W/L) formed on the 

semiconductor substrate in 

which a memory transistor (Tr) formed. 
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1 

mi&tYi^-^ ymm t ^^-enm^i-- $ -y (c ^ y ^ 

Cif*ii3 3 ±iat'-y hUbv~xmb¥. -eiim 

[11*334 3 ±isy-;^ii5rfiifiK^i.s®i*^±iet.' 
•y hmm^tmmx ^±mzm^^ti. 

z t ^mmttmHimsiztimmw.T-mm^'i: 

KlJ:'9'5:«.3i:S:!»Si:-ri.fS*3ll, 2, 3, 4* 30 

[^HflO|imiKBH3 
[000 13 

[00023 

[m<^m] mmmmmm^mm^z 

(Electrically Erasable Programmable Read Only Mem 
ory) Oi^^ttA^SSoTV^I). 40 
[00033 01 l«i. Z<7)EEPROMC7)WU(r)m^ 

m^iTTii-w-mmx'. 01 2ii:f(7)A-Ayi±c7)StB&i!r 

iSll^^-f. CicOEEPROMfi. 01 SlZ^cOWiM^ 

y'JZ:^Tr^K -N^^frS^ 1 (?iJi.{f 'J 3 ymUzB 

1 <0-±®lcy- h^Jl2 1 S:/fL-C7n-r 
y- h 2 2 . MiI.iniO±lC§ilSm{*:l 2 3 S-^ tT 

fi. z<^y-h^i^^x'^mmi>zv-:^m^2st so 
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2 

H 1^^ y^lS2 d*>'iti^*»K 1 ^0±ai^O-±ffl{;Eg^ 

[0004 3 -^LT, c:<o%&y-:^®^2 sO®:RgP 
izX-iXV-xms/Lmjii^h. nyho-zuy- 
h 2 4«0]i;RgPt J: V- KISW/L*^5efi!<;$iX|.. 
^7t. i; h7VxX^'Tr$:So-C«rBl*6^« 

1 sm&^ix. zcr>mmimmi3covu^ ym^i 

dBzay^^^ V^At^mk^flXZ<^^y'!'9 h^4 
SrSt-ClcOKl^-f y^i^2 dl:;^--$ •y^'tcny:^'^' 
h \.xmUiTi<:^}^^ Hit U< iiA I ^o^JiltJ: 

[0005 3 C:cO»cJ:l>^. =S-t'-y hUSB/Llc 

y-X|gS/L?r^t^L-C^^S, 
[00063 

ui^\::'yhmB/L(Dmmmihhixx5if:x. #b-7 
[0007 3 t^j:hh. iMmmzx h^f^mmm^ 

tt;^ ^ 'J sat fc V ^•C . ^<D;>(=f:U -b;W*» f> T - ^' $rl5! 
J^ta-tl^.. y-HISW/L<7)Epjn«E$r±#$-ti:l>ts 
c: H yiw/ L i,zmm^ti^ ±X co;< ^ U ■fe;!^*^ ^> 

i^|)3*Ot'•y^^SB/L{^^^l,^•C, 't'ifecOt'-yhllB 

/L±.<7)r~i>i)^^^iiiVconMkX'h'oX "1" T'J> 
0, c:n.tc^0-&3M(llof-y MIB/L±<7)r-^'*^ 
"0" X'hl^. 01 H:fettl.4'*i0h'7hilB/ 
LtiitlCl^O^aMffllJcOt'-y M|B/Lt(7)$Mte-& 
ta:-3-Ciix'5W(i«7)h'-/H^B/Lcol;e*^ **<:7) 
b'-y h^B/Lcomia^ •mTt'S.tV^^ . f-y htm 

[0 0 08 3 v~ms/LtK ^mmm^j: 
h*>v-xm^<m^mzi:':>xiin^^ti^ zti)^(>, 

[00093 ^m^i. mm»m^ vmmiza 
v^T, icr,mmmmi\:uzf}<'^xmm.m^(r>mm 

rm^mnx'^ . s{cy-;^iscos^fii^^ffiji-fbtfi 

ij^iZbti^X'^X. m^liil^<^^^t:I.U^hZbt^ 
X'^&Xol,z-tt{>(OX'S)?>. 
[00 103 

^z^<D-mm^^^^tm^(omm-mm^7jkt, 02 
j3<j:tx0 3 tc-en-f ti0 1 <^ A- Aii±fc it/B - Bn 
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[00 11] 

mzm&<r>^Mifzv-^WiS/Limw.^tifzmi^t 
[0 0 1 2] ^3t, Wi-<r>^-Ym^/uzim^ti.fz 

A ) h y;t^;U«ffit J: l>^f-^:^vl'C0«#a^*f5IiSt 

[0 0 1 3] i-^^. ifwmm:\i. ^(Dv~xms/ 
wMi'ZX'yxm&t^(r>x'z<^m9Miismico^mm 20 

[00 14] 

^'jiia<7)-fi?ii$ria 1 ~ii3 ^pmLxtmti>> 

J^-?-<7)^[IIS&Srll4 tc^i ^ tCE E P ROMti^S: 
-f y/y-b}^M I SFET (*fei:y-hje«^$S«h 
[00 15] ClOJi-^, EI2fcJ;l>'[l3CS^t-J:atc:, 
(J, ^Sfta«l{?iJ;itf>''J3y»cffM$ix^. 

2 1 ^:n-L-cm«f»^Bx'J 3yjitcJ;S7o-x^ 
y /y- h 2 2 , 2 3 

LT 3 y h D-;ky- h 2 4 ha5*^» 
fiE^tL. itfoy- hgPS:»^At'0 1 ~S 3 tS^-r i 3 

y-:^«i^2sfcJ:l/^h'U^y^lS2dA^, pat 40 

^immzx-oxmi&^tih. 

[ 0 0 1 6 ] KffliO"?- mw/L(cg?^$ixl.;>< t 'J 

«• H y^^J* 2 d |il± , ^ V 2 s *<mg<7)ra'! 

:^ ^'T r y b p-;py- h 2 4 ^ji^SStlT* 

[00 17] -eLt, |§!|0-^^7-mW/Lrat. ^ 
n<c>V-Fi|W/Lttgg!$til.=&*tOh5yi^'X^T 50 
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r<7)V-;^^«2s*<ftl{CjeJtSit> ra'^ll')-^^ 

7- Kuw/L t icr>^mmx'm*)-^o'7-Ym/ 
Ltmiz. ztK^mmx-m'O'^o^-vm/uz 

mmiizm^^tih. 

[0018] ztih^m(r)V-xmm2 s t h-v-f ym 

m2 dbUt^ii^ix^^HmzK^^iiZ^jpi^lizmtii-t 
|,>'N-^'-ycO||ttJg52 s c i: 2 d c bimM:]B^^tifz 
T^j-^^-yi,z^ix.^ixmfS.$iih. 

[00 19] ^hyy'JXi'TrCDy-h^tiiitfV- 
Vmw/L^m-oXmtliS i 02 5:C VOatCctoT 

mfS.ifzm^mimi3^±mm^zm&t. zc^mmm 
mmi 3tzticr)Tizmi&^fifz^mtm (miay- 
hffiiSK2 im<m^tmmzm^^iifz^m:m) ^ 

isLXy aV^iV^yy ^^zi.h>^9--y:L.'y^yy^ 
oT^y -xw^ 2 s J:t»' i^^ y«tt{ 2 d nn-? 
-y<rm&^2 scb2dc±tl,zvy99 
IktX Ztlh^-<^-ycrmiiiU2 s c t 2 d c««— 

[00 20] -eL-C. ^ti^imWMl2i5Xt/l 1 
S:. #y-x^l^2sfc<J:i;HU-^yM1^2dOA-:?- 
ycO?§aigP2 s c 1 2 d citcny^'^' h,^4 5:atT 
jj--S.yi?ay:5'i?h S-itiira^i^l 1 3 ± L«-5 

xzcT)"?- myv/Lbmmnztm^tLX v- kisw 

i:tM^S-«:Ty-;^i»S/Lii it/t'-y hi^B/L$r 

fl5fiE-ri>. cioiai^fc^y-^iss/Lfcit/h'./ 

MgB/Lc7)y-y!.|il^2 sfcit/Hl^-^ y«^2 dO 
3y:?i7hg|5CsfeJ:yCd*<, I10^3ffic07-h'l6 

[002 1 ] i^l^>t'-y h^B/LfeJcO^y-XUS/ 
L&fi|)Stl.^lJll l*iJ:U^l 2{i, CT;c{f|5l-^l; 
lc0^iRS«i.{f A 1 fl. t L<{i^U-9-^ Fffl-T^t) 
h^t^^a'y U n yl±tflit;±f^JlcOi^ 'J -t^ K<^Ji. 

i'^'hMA ^ii^^X'ml^i1kmm^zm^l. 7irho 

vyyy^ i,zX?>^ix't'ii±MLfz¥Ji^ff)J-<^-yi'Z^'< 

^'-yx-y^y^t^zbizX'ox^mzmm-^^b 

[0022] IMcom 1 ~04 f iMBfl Lfz-^^mzk h 

m^-ko^y hiSB/Lra{c«a<o$^t7ty-xiis 
[0023] ^j^c. n~<r)v~Ym/uzw^^fitz 

$flTV^I>Ot\ V^^t9>|,FN (yr'^y-y)VYJ^-i 
A) Yy:^^)V%mzlh±i•^r^^)V<rym^^h^iM^b 
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[0 0 24] ttz. :^mm^x'ii. ^cr>v-ms/ 
i,L<{i^u-9--^ mmizX'^xm^i-^^tiiZii'yx 

[0 0 2 5] l^LfzmXU. ^V-xm'^2siiXV^ 

h^tii^2 s cioJ;t/2 d c il^mUz%^X'hi>*\ 

<rm'^1^^Z^<^m.%U2 s c fciV2 d c<7)^{ilSa5<7) 
)^^-ytK m5\.z^-ti.o^j:tti^^^j:U^f-^9-yt 
{its: -f c , ^*$ft<oli:^riS]fe^t i-oX'-^^-yifitc 
fzht^tiZ^m^J-^^-y^fiti^^tX . V-:^tiitf 

mz^tsm■'ih1i>i^^' ^^lummh-:) < h^fiifh 

[0026] z(nxo^£TM^mmth\,z\i. ^t'j 20 

[00 27]<Xt^, Z(r)i:o^j:K^^-^inm-h^h(r> 

x'% his?.w^^zx h^mmmmc^'t')m<^-'mi 

115-117 ^#BittiJiWI)« t^j:hio. ^<r>mX' 

^v-xmLiii.x/Y\^^ym.(r)^'^^-yt:'m 
w^^-ytLx. iMLfz^y'^^YU^mm-hm 

JfiS? 2 s c it; 2 d c (^Jg^Sr [IIjg-fl> t Ot'Jb I. . 
[00 28] ll5ioJ:lXll6(i:, 
«fB&^tBll*5<J::>''?-'OA-A||±c7)8i}fflll, mi\i^<r) 30 
^filHlSSIlT\ ^tL4>ll5~07tfcV-iT. ill -04 

hnmhm^z\m-^^inLxmmm'-^m 

fcil3Stl.:^|6]t:ffi*-f'?>=&««iil ifcJ;ufi2J;0 
^rl. y -XM S/Li:t-.yMaB/LJ: 5r3:E5l;:M^$ 

|,y-xi^s/Lt ;ittB!IO^at'-x hiSB/L(C, 
^^'j v^y>:^^Trii^mhv-Mm2st\^ 
l'^ymm2dbip^ti^'ix:^-i-y^l'^^y^i' 

ixo^z. zti(^v-:^mm2sbYu^ymm2d 4o 

iz5^-tXdi,z. :g.y-^'fIW/Lt^^LT. 5VHC|5;S0 

-^9 lOfi^COfflcOy-XSlS/Lfct'-y hglB/LS 
[00 29] dO^-^tciJl^ti. 05t7r:-f J;3t-. 
w/LSr^glSL. ^®il liaiy-'l 2tJ;l>t'-y 50 
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B/Li:y-X^S/L*i, 7-F4SW/LfiOS:^:^rf&] 

i*2s^, =S.y-XiKS/L^«^-rS^m«12TiO 
^LX. Cil^>*y-X^i^2 s«lli^flV^°:?->'<7)® 

h 7 y i^'X ^' T r ^li^-ri. Jtjico K U-f y^Ji 2 d 

[ 0 0 3 0 ] i;^^:. ^t'-y M5B/LfcJ:lXy-;^||S 
/Lt, >Iix<^£7)T^fiHa]l.#b'l/'f ySJ*2dioJ;t/ 
y-XfH^2 s i:cOHtC:frft^-i.lPBl^« 1 3^(^m 
i^Hc3y^'^'l>?g4 5r^iSL. cmf^ny^^ h5§4 

timmmi ifciixi 2*^ ^js-t-s^Hi^-f y^is 

2 dtm/V-y^mi2sl,Z:f-S. -/ n y ■$> ^ ht ^ 
mz^j:^tih, 

[003 1 ] -eLT, C:^7)^FlH^fc^^Tt, #t'-v h^B 
/ L i: y -XII S / L t L t TOW 

€11 IfciVl 2«i:, |iI-#miiOf?iJ;t{fA 1 mcO± 

saS) I. V 'J -t^ mmmM i:y-<i^-yitixn 
mzm^t^ztij^x'^i. 

[003 2] ±a*L^05~H7cOffi«tcJ;§i:^{i. 

fra^oE 1 -04 x'^s bfzmwr^mm^ ^mmt 
|31«cr)fiM$r*L, mmz^<r>T^^-^^mMX'^i. t 
^i?*>. ::<7)05<?)t::jKL!tfiaJtii, y-x^i^2sfc 
i t»' y ^ftSs 2 d ■h^^M'ixm.m^ ^^-yiftM 

Lx^^i:iti}^(3mmi-fzmim\i,ziti. ^n^-y 

h^yi^'X^Tr^r^-^^lC. ^^LTffiV^ 

fiffltt^ t T j^is-r I. ; i: *^"t' % h . 

[ 0 0 3 3 ] iJ^^, ±^L7t#0l|T'(i. #t'./ MIB/ 
L i: y-XHS/L t Srmg^^HPHSr^^J^LTM^Se^iJ 

#^«lllfcJ;r/l 2Sr|5|-^®ll:J:^T|B]B# 
fc<i:yfy-XlSLS/L5:TOWtJ^fi£-ri.^-^fi, 

/Lty-xtis/Li&fis«-rs#^««i ifcj:t;i 
{±M'e>^x ) mm Lfz^'<i?-ymm-?>:ibi}^x' 
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[0 0 34] 0iR«f. V-xms/Lt:mfS.timmM iZ. ^m^mS.im^Uz^'f:'Jhyyi^X^Tr± 

mnMl2X'0±MI,zmfS.^il. t'7MIB/L«0. Sr, '7-l<iSW/Li:3S:XC?iJ;t«'SttSr^t*l*]t:S* 

RHO-^oV-XHS/L^tcfiMLTEM^iXTttS^t [0039] -ecof*, dOV-XHS/L, -r^:i5^?« 

10 mil 2 s:ao-r[5i«t<?iinf s i 02 icj: siPaifeii 

[0035] Zcr,m-^<^-Mim8i3Xl/m9^P^l 1 1 3^C VDft^tCj:oT»«-tl.. -fLT, #y- 

inLxmrnmi'-^thti^. zcnmt^t. ^<r>v- -s •'/yzly^'9v^^txmt\ih\m(^^mmhL< 

Yim/'Lb^'X'ft-Hm^zm^Lxm^^ti. m^z ii:i^>j^-( mm^zxmmmi Himmzm^t. 

^, s.\^izmmwM-t^j:h-hmxnxm^^titmm /L±izztit^mnmm^j:tijmzm^txx 

mi ii5Xx/i2i,zx-oxmAzmmmmmi,zX':>xm hy-<rmzmm-h. 

m^ztm^tifzm^x'. ^M-^^^x-umtc^-^o 20 [o 04 0 ] zti(:>m8t5j:xm9iZ7r^Lfzm. mi 0 

i)-%■!ii■l&mLf■lmm'k^>'ixm^t^. -ttah-h. ^ c^L^i9ji7)v^-rtiiifcoTi>, mbx-Tr^Ltzmmm 

Wm 1 t ^ y h 7 y T r -5 T -X^^ 2 s J; l>' H ^ > m« 2 d (nf^9~ym 

mmmmi s^m^L. zti<DYy^ ymL2 d±tc ix^^mx'%xvyy'jy^'^mi&.(r)\ft:>-^^^mm: 

4i:mtx\'u-(ymm2di,z:^-i-yi'ay^^h^ tt/^^mmz?^x^jiti5.mix . hh^^^ii-ummtx 

itxmtii^'j'^r-^ vmmzii^mwMi ii±mmz m^^tiizti}'(:>. ^^v^)i(omn(7)mA-^itt:m^ 

^^1^^ yN-^'-yx-y^y^Ltt'-yh^B/L^, V hZbi^X'tl. -eUT. ^c^J: 9^:ffi«i:-fl.%&t 

[0 0 3 6] ^(Dm. ;c7)h'.yh^B/L, -r^ip-ip^ 30 \i-y hm/Lm(n=f^^(r>m.m±X^ hi, 

«lll$:SoT[BI«tcM;c«fS i02 tJ:S«S^ coT*!., 

113&CVDffi^l3j;oTmtl.o ^LX. #t'.y [004 1] i^. iattMtcfcv^TJi, nV^'^K^ 

^^lB/LStfcv^•c:l^^^>i:ffitSii^r<v-;^ffl 4rt^#A-?:-#®SJli ifcii^i 2^j^fiiiLTiisw 

JS2 s ±cOSra^iSi« ISlzay^'i' hMA Sr^iS t H U-l ymmi5iiX/V-xmmcomiii^2 d c fc J;t;f 

;<7)3y^'7h^4$:3lfCy-XM1^2sHJl— S'y 2 s c{37)--S •y^J'ay^'^' h$-t^c^-^t'J)l.*^ 

3 y ^ b $-<i-t A 1 ^co^iil i. L < {i^U 3 y ^' ^ h,^l*l{cv ^t)»9>l.;>< /Sr^« LT Citi 

■t^ Ha^tCctS^mil 2^^ffl«tC?^B£L, ^N-^-- S-cH-LT^^mil IfciUfl 20^-S>y^'3y^'^' 

yx 'y^y ^^LTy-XiilS/L$r, 7-mw/L± hS:ffaJ;ot-ri.^ttT'^l.=5:i:\ ^^Uzmm 

izzilt l&xmi tffitt^ '5:-r:^l6llc®* L-CXh7^ h-rW^ fiOltB^S- 1 -t S c: i: I' l> . 

r^itJ^BKfl.. 40 [0042] 

[0037] m8i5Xx/m9X'7jkUzmizii^^xii. f [%BSc7)^m] ±a$L;tJ: ^^mmmzxm. 

■yhmB/Lm^tmmmi i^TmmzmtL m'o^dt-y hm/Lm^zmiiLm^ifzv-ms 

X. zti<o±i,zmmmmi siifLxiMmmmb l /Lmm^ixfzm^t ttzztt^h. t-^ mib/l 

{cL^:J^-^-C'$)l.*^ Ill Of,z^cr>~mmumm [ O O 4 3 ] ^/c. |S|-c7)y-Hi8W/L{cjffi!$ix/i 

ffi0^s^-rj:^{c> h'>yhiisB/L-r^i5*>3iiiii m^^o)<'^')'z)v<^^/-ms/Li)K ^timm 

18fcJ:l/ll9t'lliHflUJti:{i3»c0EEMfli:tl. A) VyA^>l'%mzi.h-k^^^-)V<r>m%Tk^iM^b 
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